Effect of oxidative insult on young and adult cardiac muscle cells in vitro.
The effect of hydrogen peroxide on cultured neonatal and adult cardiac myocytes was investigated. On neonatal cardiac myocytes the effect was very pronounced at a low concentration (0.03 mM), whereas the adult cardiac myocytes were resistant to the same concentration of H2O2. Dividing neonatal cardiac myocytes were more susceptible to H2O2 insult than the non-dividing adult cardiac myocytes. At a concentration of 0.1 mM H2O2, the neonatal cardiac myocytes were significantly damaged compared with the adult cardiac myocytes. Cardiac muscle cells from neonatal and adult hearts at high density culture were more tolerant to the oxidative insult by H2O2 than cells in low density culture. The damaging effect of H2O2 was very selective on F-actin in neonatal and adult cardiac muscle cells. The effect of H2O2 on myosin, titin, alpha-actinin, desmin or tubulin was not pronounced. Microscopical studies suggested a more marked protection by catalase than by glutathione reductase in the neonatal cells.